Amendments to the Claims: 

Claims 1-25 were pending at the time of the Office Action. 
Claims 2-5, 8, 13-14, 19, and 21-24 are amended. 
Claims 1-25 remain pending. 

1. (Original) A method of model reduction and system identification of a 
dynamic system with multiple inputs, comprising: 

generating a plurality of statistically independent random numbers for use as input 
signals; and 

performing a singular-value-decomposition directly on a system response of the dynamic 
system due to a simultaneous excitation of the plurality of mput signals. 

2. (Cuirently Amended) The metliod of Claim 1, further comprising sampling 
individual pulse responses for a first time step and a second tune step generated by subjecting the 
dynamic system to first and second pulses to provide Markov parameters for the first and second 
time steps . 

3. (Currently Amended) The method of Claim 1, further comprisin g, for the system 
response generated by the shnultaneous excitation of the plurality of input signals, sampling tiie 
[[a]] system response y for « = 0, 1, 2, . . . M to provide a Single-Composite-Input CSCD 
response for a set of M steps . 
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4. (Currently Amended) The method of Claim 3 [[1]], fui-ther comprisuig defining 
Hankel-like matrices Hco and Hci using the SCI response for the set of M steps as follows: 

= GA|h^ ... 3C"^-'| C2S) 

5. (Currently Amended) The method of Claim 4, further comprisuig obtainmg 
wherein performing a singular-value decomposition includes performing a singular-value 
decomposition on the Hankel-like matrices Hr n and Hc T _to obtain system matrices (A, B, C, D) 
by a least squar e approximation as follows: 



D = Y" (28) 
A. = S^'>*=TJ^H.xV^S^^= (31) 



6. (Original) The method of Claim 4, wherein (M - 1) > R and NO > R. 

7. (Original) The method of Claim 4, wherein a total number of input samples is 
equal to M+ l+2xNi. 
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8. (CuiTently Amended) The method of Claim 3 [[1]], further comprismg defining 
augmented Hcoi and Hdi matrices using the SCI response for the set of M steps as follows: 



GA 



fee-' 3£? ... X^-'l 
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= CA*a« 



-Es^'f 



9. (Original) The method of Claim 8, wherein a total number of input samples is 
equal to M +1+ K + (2+ K) x Ni. 

10. (Original) The method of Claim 1, wherem at least some of the input signals 
are filtered tlirough a low-pass filter. 

11. (Original) The method of Claim 1, wherein tlie plurality of input signals 
includes applying multiple step inputs in a sequential manner. 
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12. (Original) The method of Claim 1, wherein the plurality of input signals 
includes applying multiple pulse inputs in a sequential manner. 

13. (Cun-ently Amended) The metlaod of Claun 5 [[1]], furtlier comprising 
performing a second order reduction on the system matrices CA. B. C. based on a 
Frequency-Domain Karhunen-Loeve (FDKL) method to tho SCI/ERA ROM using tlio plm-alit>^ 
of input signal i 3 . 

1 4. (Cun-ently Amended) The metliod of Claim 1 3 , furtlier comprising premultiplying 
the system SCI/ERi\ ROM matrices (A. B. C. by OT to yield a new reduced-order model as 
follows: 

15. (Original) A method of model reduction and system identification of a 
d3mamic system with multiple inputs, comprising: 

generating a plurality of statistically independent random nmnbers for use as input 

signals; and 

performing a singular- value-decomposition directly on a system response of tlie dynamic 
system due to a simultaneous excitation of the plurality of input signals; 



60483 

CUSTOMER. NUMBER 



sampling individual pulse responses for a first time step and a second time step; 
defming HcO and Hcl matrices as follows: 



^ oW^ ... m 

; and 

obtaining system matrices (A, B, C, D) by a least square approximation as follows: 
D = Y« (28) 

G a u^sif am 

B I1T^''^J^,Y'- (3Q) 
A. a S2'^UlHa3.V^S^^^'= (31) 

16. (Original) The method of Claim 15, wherein at least some of the input signals are 
filtered through a low-pass filter. 

17. (Original) The method of Claim 15, wherein the plurality of input signals includes 
applying multiple step inputs ua a sequential manner. 
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18. (Original) The method of Claim 15, wherein the plurality of input signals includes 
applying multiple pulse inputs in a sequential manner. 

19. (Currently Amended) The method of Claim 15, further comprising performing a 
second order reductio n on the system matrices (A, B, C, D) using a fee Frequency-Domain 
Karhunen-Loeve (FDKL) method to the SCI/ER.\ ROM uoing tfa o plurality of input oignalo . 

20. (Original) A method of simulating a fluid flow, comprising: 

generating a plurality of statistically independent random numbers for use as input 
signals; and 

performing a singular-value-decomposition directly on a fluid response due to a 
simultaneous excitation of the plurality of input signals. 

21. (Currently Amended) The metiiod of Claim 20, furtlier comprising sampling 
individual pulse responses for first and second time steps generated bv subjecting the dynamic 
system to first and second pulses to provide Markov parameters for tiie first and second time 
steps . 
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22. (Currently Amended) The method of Claim 20, farther comprising , for the system 
response generated by the simultaneous excitation of the plurality of input signals, samplmg the 
system response v" for « = 0. 1, 2. . . . M to provide a Single-Composite-Input (SCT) response 
for a set of M steps, and defining Hco and Hci matrices using the SCI response for the set of M 
steps as follows: 

Hjjh s Ij-^p jfa ... y|J~^ 
= GAli^- ^ ... 

SVDd'Hanj'isSds 

23. (Currently Amended) The method of Claim 22, further obtaining fluid wherein 
performing a singular-value decomposition includes performing a singular-value decomposition 
on the matrices Hr n and Hn i ^to obtain system matrices (A, B, C, D) approximately as follows: 

D = (28) 
A. a Sjt-^USHsiVjESS^' (31) 



(25) 
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24. (CmTently Amended) The method of Claim 22, farther comprisin g, for the system 
response generated bv the simultaneous excitation of tlie plurality of input signals, sampling the 
system response v" forn = 0. 1. 2. . . . M to provide a Single-Composite-Input (SCD response 
for a set of M steps, and defining augmented Hcoi and Hcii matrices using the SCI response for 
the set of M steps as follows: 
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(32) 



25 . (Original) The method of Claim 20, wherein at least some of tlie input signals 
are at least one of filtered tlii-ough a low-pass filter, applied in multiple step inputs in a sequential 
manner, and applied in multiple pulse inputs m a sequential manner. 
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